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wmztitimmirxyj > 1 1 1 shut*? 

>fyi K^i^tli, S&llRjlilE3§14i:. ff-fil 

§§2 1 fc*MK£*£*u tfa^^^f y 1 

S5^12A~12Cfc:{i. jHSaSIIIr#U8A~18 

1 5fcss2Kj^s2 1 b<mnmm*m±> 

2A~2C4>S»&S££?t-5. 




immil To-fcx#xjgR#i:vx7o-=jyh 

mwx&&mfrh<rrrv*:xifxzwm&vx7u- 
ayYu-yZfg&LXiSt&tKK. mSTo-feXtfx 
yA y«MH«3iifciWMrx54 ykttL. 

Wsmmxyj ><vim&4Hzit. ^ie^si 

X. 

T*m!E&}*>V££'>Tm%tlZtT-?X7a- 
ayhv-yPy&Sti&iffdZtZftmt-rhvxy 
u-ayha-yKM$tfci'XTJ>. 
imm21 Tu-tx#xmi#b-7xyxD-ayh 
u-ytt:mm&LX7^*xtfxmfrt>cr>y'u*:X 20 
^J7n-fcxft >'<£.&&?&im.(Dyxn*xtfx 
yjyt. 

mm'xm&mfrt>cr)zrn*:X#xZim&'?xya- 
ayhn-yt:m&LXWiii-t'«. ra£TtMrX;?fx 

y* yttimmzfitimMtfxyj >t*nu 
mmmxxyj ymms&Mzit. ss* 1 ejjpss 

it. Hfc*OT«llfc»4-^£^Stf&ff#S§gi£ 
#*H*EW3*u mmitf;*^ 

(4. TQ*X#X<9S^£fil!uh-rS>3jt#i:. l5Sro 30 
*>xijxy4 ytstmxyj yffirtemft dSJgas 

94 s y^^c«ff^ff-5^. -ms^^y^\zx ->x . 

H3i&TimfctZZtX-?xyn-ayhn-y(0fc 
m®££mzt*mkk-rh~?xyu-ziyhu-y 

[ST£3S3] fg^2fca3B<0VX7O-riyhO- 

m£E*aES«i. rniW&mm&xh^x. mm m 
mmmm^mwmzmt-th zkizx->x. « 

Xtfc-fZ t izX ^T-<fcE£«E3i*£ £ k £ttf&i 
[f££E4] mm3lzmLWxyn-ziyhn- 
mEIHiBffl&«gir#3&sy--7iP^ o-X*4 
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mzti&i>(?>Tf>^x , ff«i&ffli6»#^^>f^xr 

LTtf *>itl» £ i: S vx? o-n y h o 

[I££JS5] lf^3£!BK*>vX7n--3yho- 

•t&zkizx^x. mmEJjmgmjfT&mi&Eiz 

?&Zt*imt-r&-?xyvi-ayha-y$ffim. 
[000 1 ] 

imcom-t&mmii *mu. mm^mmim 

WLmtm^tihtfXyj ypizmmtitivxya 
-ayha-y(omS.®&~>XTJ>£mL. S^fcrpiia 

*^^-7X7o-3 > h v-y$m8fe>'X7-Aizm 
-thi><r>xhh. 

[0002] 

tstcgsstis. *.rt\ tfx^y+fctt&aovx 
7d- ayho—ytf&'SZti* Wzxyn—ayv 
B-y£ X ^XJfxmti £V7v±X)s vtrt fc®g 

[0003] fci^T. 7xi*:X1tX<r)o±>miZffl§m 
Vtm'xii. Zam&lJiXyJ ytoXtmWtoZViiti 

-rs^rtgtt^fto. znmtmmsffwmzturxyj 
yft(D'%mst%£!£mithztifbh. mz. vxy 
u-ayha-yft(7)im®ttTli. te<0gfcftfcifc«L 

&f>X§ffilz'm*& -7xy n-3 y h o- ^ottlfe^ 
ffiTU TD-bx<^c^tt*qflW$nsc:fci:^l.. -e 
vx^o-ayho-^fcfcttSSiJliSEtll 

m.tm&vmi. mE^^&^xmkmhm 
[ o o o 4 ] <r> x o ~> t^tc 

14. iELv^Xcgfi?:S-r^<9«Dl«EOg^^iEL 



&fttitt%6ftvvP* Z<Db%. -7xya-^yhu- 

ynttitmtiiim&tfz. *zx. m&>-?x 

ya-ayhtt-y^a^^Xy-Ak LX&nXo* 
%><7)tfmft>tih. 01 Ott. m#>-?xyu-ayh 
a-ytim^isXT&^K&itUztfxmi&o-® 
£SL*:0-CJ>6. Tu-tXifXA—C^m^t^y' 
n*X+v>J<tzm&t&7v-tXtfXy4>te. TX3 

*X#X@&gl A~l C(:7X7D-3VbO-7 2 

3 C k % 23SBr#4 A~4 C Hfc*tf)Ti£Wfc»i 
m3jgR#5 A~5 CAqSt^^TV^ . 

[0005] ftaffltfXfcift&i-SiHItfX^ 
mk!fXt*&gl TD-bX*-Xfl9&^lA 
~1 C<omiim#3 A~3CfcJB2jEBr#4A~4C 

fc^SK, Mfl 2A~1 2c&<ftLxmgm$n 

monsmsm i 3fcfra#x{*ts<g 1 1 vm&ti 
tv^. *tt\ **>ttab!rx«*^i ux*. 
u-* i 4 . M\nmt)ffim#i 5AVEX*y* i 6 

MfKI!*3*rC»6. #$HI££l 2A~1 2C 
i£it#l 7A~1 7CXtfiSSSKgBf#i 8A~ 
18C£M$tLTV^. 3£ih#17A~17C»±. 2 

[0 0 0 6] ^-i-C. £0£3fr;trJMMtt»6&*'?X 

«0 J d 7 n— a V h o— 5 2 A<7)S*thSKp* 

frhti&. jfe-f. £T<9$&liS§r#3A~3C#B!fci!> 
it. Tn*x#XA~C<^*&*Sgir3ix*:&. ffl 

sast# i 8 a~ i 8 c&tman*&ffi«i8f# 1 5 »> 

it*. BSL^v^o-ferX^^y/^^-LT 
8W^1-t=5rS-7X7u-3>'fQ-72B. 2Cfc*J 

mmi 3frt>mm#xim&$tih. 

[0007]g&?XHL VX 7 0-3^0-^2 A 

1 4 ^LTMJMBtiftft. 
I12kgf/cm' ttmZtlt. f if, tfXyjy 
rtP2kgf/cm> T££ L£#©Titag?i&ffligm 

Zkk%&. Z(D]±)}Wm^icM^X-7xya~a 
>hv-y2Aco&&tffinZtiZ>. *LT\ 

-3 y h n-5 2 a(7«st« i^raia t . 4- 
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[0008] 

[|%Bft6S)»*LJ:ofc1-&i8S] fed***. «3)W)7^ 

bp*>. m&^ti&i'XTMzx&fcBmzii*. 

imL^xya-ayha-^-dmcoSiJlSTizX 

10 6. -eofctf). 7X7n-3yho-7<0- tfdEBWST 
t-.*«»r»eWrWtTvxt. L*L&*6« -?xy 
n-3yhD-7«0ffiffl^fr?r*3t^ a^iD-iJt 
E«^ J Ll^-^tJ:oT3yho-^$n. £E73^6 

#6.1 h k VX7 o— 3 y v n— 70?S»3 ^ h u— A? 

mim<w. mtivmnit:''). -j&oss*t:s&b 
[0009] ^<o«t d c «*<osae^xxxAT 

li. "7X7o-3>'>n-7<0-iWE*«-«Et:^l3 
TLTiK k^om%^im<r>TT8£#m>tiX^ 

[ 0 0 1 0 j t *u mmmm<r>t>cr>T^ mm&z 
kfrmtm^xz^t:*)^ mtvnifxi&mLx 

LioTE^gSW^iiU ^xyn-ayhn-^ff) 

EP^. Wgf&F<&&&T&. &H#B12B, 12Cfc 
g^ii>i3©Sa5iBlt#18B, 18C*«Ht^SJt 
-E-0±ga»»rt^E7jli^A^-^14tc«l:-5T 
2kgf/cm2 taSSitS. -eLT. tHHK&fflai 

mm smtztixm&mtiZti&k. ^crmm 

W7X7B-3yhn-7 2A51-9t7DtX^ 

xtt^lA^»a!3^6. 

[00011] iaj&tt^<i>^»ajs£aepM*- 
-ci>s*:tf>. ffiih* 1 7 b . 17 ccoisaaamFiSffl 

b. i7c#%£izm#zivr. -eoay:#i7B, 1 

tiLlXl£oZktft>&. kZZtf. Zco£o%^m& 

im®&-rmz. &mxit%< . 1 7 b . 17c 

*siEil{cW#L-C3S£5:4t$^v^-t,J>l.. 
T.3y:#17B. 1 7CifiESUzmit>tlH§&tm 
ttytiK^H&kVh^t&Tli. m®\ 2B. 1 2 
Cfc*>Jt£j£ih#17B. 17Ct3^fea5g|Bf#18 
B. 18Cfc<7)iaoSa7><^6*^tTL^V\vx 
50 yo-ayha-y^^mmiPF^^-yXLi^ 



5° '"' ' 

[ 0 0 1 2 ] *369Hi. IMLKVm&tmdt 

[00 13] 

hO-^sEfi&Sgv'XxAtt. To-fex#xigB&#i;-? 

corotxtfx^yt. traxfxis&gb&^wrn* 

x#x Ji5a*7X7o-3 LTSMJ 

■>rt. ®2&jmstmttfmm!.K2ti^ mmmxx 

[00 14] iot. mtt>tvKi~rv-tx*fAW3imz 

it*. *LT. yftfc^tcia^ixfcfratfx 

*U ^Wffl^fifcS^vx^a-n^hn-^otSS 
immztih. Sot. vx7o-nvbQ-^*»^ih 
ffl#x*^ai$*t&traW'. ^ffiTjUSSfcAoT* 

SKfcfcSKU vx^u-ayhu-^ogfiihffl?: 

[00 15] itz. 18ffiKr>~?xyo— nyhn-^tS 
fi&jgxxxAli. rcn:x#xit»r#fc -7x70-3 
> ho-^ fc LTTo-txtfxasiA^To 

4 y t , th^x£&«i*^tf>rn-tx#x £15 
IB#vx 7 o-rj > h 0-7 £gi LT^iU-T^.< . 1? 
S7Dt^^7>f ytzmgmzhfzgmfi'xyj y 

ktnu mmmtfxyH y<vmm%£\±. mi& 
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tffctt. ro-fexxfx<osiAi&ite±-rsay:#t. tbie 

7o-fex^7-f ^i:tta#x?>f yS^Br^ffda 

wmmmxzmtxm^mmmminfj $y 

[0016] iot. Wt ^>il^ro-fe:X^XiiBf#tc 

j: 9ru*x#x<^i&#3SBis*u mmmwx 

-»ffi<o«£E#fT;bft*:&. #x 54 ^rttcfflt 
itfcU-ffl#x#. fjfl#x#0i^>-7X7a-ayho 

X^X9fc2tL. *C0«5£fi(CS^VX7O-3yh 

20 5 ^^T-kE^«Bb6«?f^S t . i£ih# 

t:m#$ixT®Sto%4i*m±$^. Wish. mm 

[00 17] j8m(r>~?X7u-ayYxi-yfc 

seis^xxAd. mm&ftmtmi. mym&mm 

^TSH!fc:i«W^x$-c£^-c: i: fcioT— i££E£J£E 
30 Z^hZttmikS-h. i->T. 1S^5:«j£e J: 9i£ 

J:S#^fl:2r^<L. 7X7o-3yhn-70SS 

[0018] ^fc. XmiWxyn-ayha-ytfL 

##j--?iu*-y-y94 y<^r^u- 
*^0fc3tih#i:*^^SXt-H3yho-^^L 

xfthti&zkzmkt-rz. x->x. *m<mm#£ 
x^xim^Tvmtsmm&tiih. zom&mizm 
t>-?zttfxz. mwxmmtxv-vziy 
h n-7t J: ^xmimsmwBiJttfmviti&mizE 

[0019] *m\<rr?x?xi-ay ho-5s£ 

50 m^x^-Mt. mi&ftmmmi. axmrnm 
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ztzimt^z. iot. wmmxnfflmizx ->x 

[0020] 

imi'om&eMm] aac. -7X7 ti- 

ny h o-7SS«i^yXxA(7)-|iSS<7ag©fc:ov^T 

Smth. Hltt. SlH«(«>7X70-3>h 10 

mm%m&izx->x&iiLZti&#x®&x$>zif i . * 
cvmttx. stmxxm&si ltzmxtyvi 6<o 

±#1 7A~17CfcJ;S#8^{k£3:<U 20 
[ 0 0 2 1 J B2tt. *S»8JgxX7 ; Afca-?<irai 

#22 o±saatctt. i/-^ i 4 . Mift&fflii 

Br#l 5, JEJj-fe>iM6&lf P^jl 1^-^2136*. H 30 
1 fc* Lfc;lx@»fcttJSLTJifcE'iS*i.7;v>£ . * 
L7\ *Wtftg#Xfi^2 2^T5£Hfcli> 7X70 
-n>-hci-52#g83*u 7X7n-3yhD-5 

fc. vX7D-a>ho-52 1<7)»aiafiSra^-rS 
7X7n-^-? 24W*tl?tl&mZtLX\*h. 

[0022] zzx. u¥jL\s-?2ifrt>mmtgit 

5rm7D-3>hD-72 (Witf. BlfcfcWS 
vX7n-3>ho-7 2AtcJtl5) $.X<r>tiXy4> 
£0 1 <Dfixm,<r)h<r>t OMttUi. mm 1 2 A 40 
fc . * .1 {cffi<gS*ifcj£ik# 1 7 A&iX^ggGSSr# 1 
8At. -£LTTO-tX#Xft»&^lAfc. -e-fcffiW 
$tl^^2ig|Bf#4At*^S$ixT^S. tt^i 

#xm#g2 2tE<g s*i*:Mf^-? 2 1 oTsaa 

Iltfcltm70-3yhD-72B, 2Cfc*t 

*5) ti©S^ii/^T<^H^l2B. 12C£f£gL 
fctftf^Stf. IHi^«*^2 2t:^HI^^$<xT 
V>*. *LT. -E-^{cl42y:#17XlX^Sg5ilBr#l 
8**J«fc:ffi^*u S£>fc*ft*B£STHL 5£ih#l 7 50 
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<0>f^B^fc:J:oT^*^rr&ffiih#l 7RX/m£% 

msm 1 8S^Kj^a^r^.< etj* v*r 2 6 #ffi<g 

[002 3] ^OthagSi^®t:«H2fc^rr®I 

*\ mkfcisXTJ*^^xt>ftw<?)mw%tf®i8.2 

*>0. *0mm#l 5. 1 8£i&tf^-frS#®XT<7) 
«*6£K&tS*:tf><Dma#3 1 . 32#. B^LS^ 

xTtfyrcggsfi/o^. me#3ifc«. 

iWS3 2 fcg&gSfut^x;? V VhD-731 

$*l£I/Otf-K3 5£SK3*tOi*. 
[0024] ^-^yy^nyho-73114. 0r^O 
9 A $>7Tm>m3 1 $r^W^<SI»ro^A*< 

3 1 ta±, 1 /o#- k 3 5#&8$;h.. stc-eo I / 

Otf-F3 5{ctt. *ft«SSi©lg0^ffl«5:fip^ 
V3>3 6fcS8$ivO*£. ADJlC-h'3 7^ 

[0025] -3k £<DJ: -3 &*|g«^Sl<0B££fc5£ 
^XxAK^<W-aisSi^Si: fc B 1 OT^L 

fc@»B?*'). B2e>i>?>fcifci£LT. *Htt<^gffi 
vmWik LXWlWZ\'*(z.V-9 2 1 tt»4«iffp 

h->x. tixrmti&m-t-th. m-vm&t^xii 
m^mtx^t. 

[0026J -eciT. 5fefc^QS^®ti3»tsaa^ 
t5. mttfxuzmmt'xvxvb 0 cEftir^tm- 

S. 5fe-T. ^V3y3 6*»^,^thai^-t*9«i$ti. 
I/0#-H3 55r^-LTia»mS3 4*^<7)m 

E*<me#3 2fe:9aiD$^ juaL^mfi5#3 2<7^ 

fci Omaxr*qSBf $^T^£a5SR# 1 8*^t <?> 
X— H 3 5 Ht-^ »J ^3 > h 0-7 3 3 tSUIS 

*u ffinms3 2*>^>om£E* s mia#3 1 tgam^n 
a«L^®at#3 lwumckOfHJx 

T*^$iiTlt«li5&fflifflf#l 8*^tt^ tfffl 
^Xfi»&^2 2^xTffil&S3 8*^<0fiagxr*^ 

[0027] XTfl»&S3 8*^tt«&$n^ffi(BxT 
»i. 5Mtfxmk%2 2£.W3m t gZtlfi:~?X7n-a 
y 2X1^-7X70-^-^ 2 4 5rffloT»aiS 

-*-eoH«^xffi^2 2fc:^|^Sixfe5HU 

<g2 5^v«aisxTii, j^saijiK#i8*«fflt^7: 
^<ocax^±»^^s. tz*>x. *mm 



(6 

9 

fmmrClt. P^jLlx-^14iP*4kgf/cm2 fcg 

%ztix^ht:if>. -e^Tsorcii. mm^fxm^§2 

2fl<Z>ffifj#4kgf/cm' tdfBSStU. 

h. m-yX. E*-feyiM6^a«««4kgf/cm 

[0 0 28 J tfc. -ecOTSH ^>^*H»^ 
«8?tflf&£3rf U*^-:? 2 1 fct 2 k g f /c m* 

Xtt*&^2 2rtftl^^«^2 5^K)ii. 2kg f/ 
cm' fc^^ilS^tt^S. ftoT. 10 
3&tfE>J-fe>i>-2 6<J5a««i2kgf/cm* #5* 

3 3fcj:oma#3i'\<oaim*«it«>^s. 

m»#3 1 ?>t&ft*: J: 9 f^iT Wfi&#}gW £ ti 

xmnmmmm sumt^tih. mmmmm 
#1 5^mizx ^xsM^Tnm&wsizti. mm 

[0029] Z<Ot%. EJl±>V16SXSEJj*:>y- 20 

2 6c7>ffl£. ZLX~?Xy 2 Avm&Z&h 
HSWr-^**. /ty 3>36 ixftA D tf- K 

3 7(cJ:9%-?3*l£. 04 fcL 

yho-52£ffloT;*d^8mj£*i.£. *<ofc#>. fh 
«P»&fflSSSr#l 5^T^«)ff*tt8?*fcfiTL,T^ 

<dfct^6*«. z(rmmmsmx\t\'*z.\'-92 30 

[0030] ZZT. BJ}*;>V16££iX&feZtl 

hEJM. mmtemjmxi 3tv^^.v-92\ t 

(nffittmztUz^Tisrf&mtzmtihizib. 04 fc* 
tfc. vX7o-nyho-72<o»aiSft»i. 04fc: 

*£fcfc=5:l.. -ff. ls4fci/-?21TiKHU« 8fc 40 
2kgf/cm» <0Eflfc*tft3iva^fc*>. ffi*-b 
^2 6fcJ:oTSaG^SEA»i-5£fi#{^*rO> 
£. frii. -icoHahiT-^ (PI 6. P26. MFM 
24) I±AD*-K3 7fc&ffi3*u *(DT-fZfffi 

[0031] S3 t^Ucfi^aft^^x 
A (01 0) tiJ»ti.tHBIj5^M<0J©^fc:ov^iiBa 

®x$>&. xr«»&S38*^fia&$iifcjBa8xrtt, 

l«^«^2 2t:a«a^$ti^vx7a-3Vh 50 
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D-5 2at^-7X7D-^-^ 2 4 £»-5TSM}S*U 

-*-ec7)iHi^^'i2 2tc^i»sgsg$fifc^Hi^2 
-toTSfflrm, ihabyx«^2 2rt 

XtfWS2 5rt<9EA#2 kgf/cm2 iZtmtStl 

2 6tf>as£tt»i2kgf/cm* 

[ 0 0 3 2 ] *LT. XTtt^S3 8*»£>«i&S*l£E 

2kgf/cm» ££££*Ut®. vft£_<T>9A i>?T 
qEx^yy^3>hn-733fc:J:oT®K#3 l-^O 

imzTnm&mztixmnmtmmjti 5#m 

[0033] EJ}*:y*n6RVE3}*:>y- 

2 6^a^. -tLT-7X7o-^-^24^fflSJcJ:S 
•mmrf-fW. Ay3y3 6t«^5i^AD^-H 

3 7fciot-?$ftj. 05«. £*>K8i»f-*£ 
tkmmx i5#mi t>tit> t . win^ttt^ 2 2 a 

fcfcfflt£tf>£>*i*:xr#, Sli^$titTX7n- 
ayha-7 2Srar>r^M^»aj$itS. 
It«6fflja8t#l 5Tgafflt*|,xT<7)»ajtJ:o 
T. E*-k>lM6fcJ:o-ca^$^SKjJi. 05fc 

X7D-3yha-7 2<7>j»aJs£ft«. 05tc^$ixS 

s^ai^fi^ns. got. s^-fe^-i 6tt>v^r 

[00 34] ^-LT. ZOtZmuoWMTh^Lfiii: 
3fc3»il:#17«cmKlSX*^tSh. 05tC^TJ:3 
trEA-t^-9-2 6K:J: -?T$iiSBESj*^^tc:fiT-rs 

0, *<o<r t tcj: oraffi^^^OTcSii^xr* 5 ^ 

i^tii. ffiih# 1 7 1 3JgasiBr# 1 8 1 O^c^rtfi 
2?ffl*t®fc^0. xroafrS*«±t^v^BE>3-fe>^ 
2 6 fc«fc oTa^$ttSE^«-^«^5^-^ fc t% 
h. 

[0035] LifiL.m^lHMm^X\z^X% 
«LTLi dittos. 05li. -£4>J:d£#a£^ 

L^t<7)T*s. a-)t> 03t:^r(aaw)cSMe^^ 
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T2kgf/cmi <T)W)>l>®*tzWrL. 3£ib#17 

JE)t)2kgf/cm' t^e^^xrfcTK-fSfi* 5 

# 1 7<0iaffl«!B«. *s9£Lfr;bii£ft*Ii8l*3SS^ 
«3Mtt£**>S». £ t ifih 

[0036] Cl*Ue*tU *SI*SO»SOsgft^^X 

oT3y:#i7<o±eaiairFaaaE>ji&-^«K:«o 10 
fe«>. wg2 5rt<^rwgm£±»s£fcmih# 

x. xm&cmmomgm&m&i. mmxo&st 
±#1 7<rmuz£h%mfo&%< u cttitamc 
a. stcaiteasgi8r#i8±5a!i<7)^^tt'cih«* { 

•?X7n-ayhv-y2A<7)$LBtfifci:ftom&£.'> 20 
[0037] **\ £xcomim#3A-3cwmt 

•C. 3}gaSgK#18A~18C#PBMU V^I/- 
^14<0T«E»0E** I 4kgf/cm* Kal/ 
2 1 <DTSaB£9£E7JA>*2 kgf/cm' tc&S J: 3 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a mass flow controller flow rate detecting system 
in which the flow rate measuring efficiency of the mass flow controller can be 
improved. 

SOLUTION: This mass flow controller flow rate testing system is provided with a 
plurality of process gas lines 1A-1C for supplying process gas, and a measuring gas 
line 11 branch-connected with the process gas lines. A first pressure adjuster 14, 
measuring starting interrupting valve 15, pressure sensor 16, and second pressure 
adjuster 21 are sequentially piped at the common part of the measuring gas line 11, 
and connecting part interrupting valves 18A-18C are sequentially piped at each 
branch part 12A-12C of the measuring gas line 11. Pressure drop between the 
measuring starting interrupting valve 15 and the second pressure adjuster 21 is 
measured by the pressure sensor 16 so that the flow rate testing of mass flow 
controllers 2A-2C can be attained. 
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